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Abstract: A piston is a component of correlate engines, return plimsoll, gas compressors and pneumatic
cylinders, among other similar mechanisms. It is the moving compositional that is enclose by a cylinder and is
made gasoline-handy by piston tingle. The piston metamorphoses the energy of the expanding wind into
mechanical efficiency. The piston bucket in the fly liner or sleeve Pistons are generally made of Al or cast
hard alloys.
The main aim of the project is to sketch a piston for 1300cc diesel engine for two materials Cast Iron and
Aluminium Alloy. The deigns of the piston are sculptured using PRO-E software. The purpose is evaluated by
structural and thermal column analysis by address pressures and temperatures respectively. The rise is
evaluated by checking the force, displacement, thermal gradient and warm purge to decide the prime mean of
the piston. Structural and Thermal analysis are done in ANSYS software.
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INTRODUCTION TO PISTON
In every place, piston plays a crucial role in practical
and producing results. Piston acts as a guide and
carriage for the insignificant end of joining spindle
and also over send the explosion in the cylinder &
then to the crank shaft. The piston is the single, most
active and very exacting composing of the self-
propelling engine. The Piston is one of the most
severe, but very much behind-the-stage parts of the
motor which does the fastidious employment of
passing on the energy derived from the cremation
within the chamber to the crankshaft. It forms a
destiny of a seal between the combustion chambers
formed within the cylinders and the crankcase.
Piston Construction: -Top of the piston is also
known as crown or head. Lower part is known as
skirt. The groove, made for circle, is larger than the
chase for compression ring. The excess oil also
lubricates the dupe pin to some extent. The space
between the craze are known as alight. The size of
piston kept short or less than that of cylinder because
the piston retches a temperature higher than cylinder
fortify and enlarge during engine agency. The gap
between the cylinder wall & piston is called as ram
clearance. The border itself is also slighting tapered
to allow for in adequate enlargement due to
constitution difference.
Materials for the Piston: - C.I, Al Alloy & Cast
Steel are the common materials utility for piston of
an IC Engine. C.I. pistons are not fit for purpose for
quick engines due its high influence. The Al Alloy
Piston enables lower flowing temp. due to its higher
thermal conductivity. The coefficient of expansion of
this type of piston is less than that of holy aluminium
ram. To increase the life of quirk and to reduce the
bear, a ferrous regulus sing is inserted in the furrow
of his swiftness engines.
Design of Piston: -A piston does the dirty business
of actually alluring the brunt of the strength of
explosion rising of the combustion of the fuel and
occur it onto the crankshaft. It employs a horrible
amount of crushing notwithstanding the severe heat
that it has to take. The weight is a serious
determining factor. With its favourable strength-to-
power proportion; the circumstance that it is
carelessly machinable, has a numerous thermal
conductivity and most importantly, it is existence
heaviness, aluminium is the choice important for
facture pistons today.
2D MODEL
STATIC ANALYSIS OF DIESEL ENGINE
PISTON
Materials used
Steel Young’s modulus = 205000mpa
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Poisson’s ratio = 0.3
Density = 7850kg/mm3
Cast iron Young’s modulus= 110000 mpa
Poisson’s ratio = 0.28
Density = 7200
Aluminum alloy Young’s modulus =68900mpa
Poisson’s ratio = 0.32
Density = 4150
MATERIAL – ALUMINUM ALLOY
TOTAL DEFORMATION
VON-MISES STRESS
VON-MISES STRAIN
MODAL ANALYSIS OF DIESEL ENGINE
PISTON
MATERIAL – ALUMINUM ALLOY
TOTAL DEFORMATION 1
TOTAL DEFORMATION 2
TOTAL DEFORMATION 3
THERMAL ANALYSIS OF DIESEL ENGINE
PISTON
MATERIAL – ALUMINUM ALLOY
TEMPERATURE
HEAT FLUX
RESULT TABELS
STATIC ANALYSIS
MATE
RIAL
DEFORMATI
ON(mm)
STRESS(N
/mm2)
Strain
Steel 0.0059487 67.508 0.0003
3915
Cast
iron
0.01817 67.771 0.0006
1901
Alumin
um
alloy
0.016742 67.096 0.0009
4959
MODAL ANALYSIS
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MA
TER
IAL
fre
que
ncy
(hz)
defor
mati
on1`
(mm)
fre
que
ncy
(hz)
deform
ation2(
mm)
fre
que
ncy
(hz)
defo
rmat
ion
3(m
m)
Steel 678
7.1
72.63
7
103
33
63.784 145
14
80.7
54
Cast
iron
529
0
75.88
6
801
0.2
66.629 112
66
84.4
67
Alu
min
um
alloy
674
0.1
122.1
7
103
49
107.28 145
11
135.
5
THERMAL ANALYSIS
MATERIAL Temperature
(0C)
Heat
flux(W/mm2)
Steel 129 0.68408
Cast iron 129 0.65715
Aluminum
alloy
129 0.88043
GRAPHS
STRESS
STRAIN
III. CONCLUSION
Physically, chemically and mechanically aluminium
is a metal like steel, brass, copper, galvanize,
direction or titanium. It can be mollifying, throw,
formed and machined much like these metals and it
general ship electric current. Aluminium is a very
happiness metal with a remedy load of2.7 g/cm3,
about a third that of harden. For example, the manner
of aluminium in vehicles reduces inanimate-weight
and force Consumption while crescent freight
capacity. Its strength can be fitted to the apposition
required by modifying the composition of its alloys.
By observant {1} the static analysis the stress
excellence is less for aluminium allay material than
steel & throw chains. By observing the thermal
analysis, the heated fuse values are more for
aluminium alloy than steel and cast power. So, it can
be concluded the aluminium allay is reform material
for bucket.
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